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Relevance of Structure and Decay Data to
AFC applications

J Accurate nuclear structure and decay data are important to many
reactor physics applications

v’ Decay heat — fission products (short cooling times, e.g. <1
year) & actinides (long cooling times, e.g. > 1 year)

v" Cross section measurements and their interpretation —
activation and prompt (n,xny) techniques

v Provide important input to reaction model calculations — level
densities, radiation strength functions, spin populations, etc.

v Material accountability and safeguards, radiation shielding
and more

J Will give selected examples and outline some areas (from my
perspective) where future research at the national Nuclear
Physics facilities can contribute to the R&D needs for AFC
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What we want to know accurately?
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Current status of

d to a large extend incomplete

especially for neutron-rich FP
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4 JENDL FP (based on ENSDF) -

“contaminated” by gross beta-decay theory
for ~500 FP (almost half of all FP)!

[ there are significant differences between
various libraries, e.g JEFF vs. JENDL




High-resolution Gamma-ray spectroscopy (HRGS)

] depends on the
accurate knowledge of the

decay scheme — level
energies, J*, mult., ICC

- not studied with state-of-
the art equipments — low

sensitivity & effect of the
“Pandemonium”




Total Absorption Gamma-ray Spectroscopy (TAGS)

|
B~ .
\ E, 0 Compromised when
ISsomeric states are presented
Y2 .
v E, J Compromised when Bn are
171 emitted

 Compromised by
Isotope/isobar contaminations




We need both - HRGS and TAGS!
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Opportunities at the existing RB facilities

PHY SICAL EEVIEW C 71, 044311 (2003)
y-ray spectroscopy of '**Te through g decay of a '**Sb radioactive beam
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v using 132Sb beam (107 pps) at 396 MeV
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Opportunities with CARIBU at ATLAS

0 using a »2Cf SF source, gas catcher & ECR technology
with post-acceleration by ATLAS
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B— counting station with GS

GAMMASPHERE
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- v high resolution & sensitivity
| v' powerful B—y—y coin — resolving
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filling holes v' P. Reiter et al. Phys.Rev.Lett. 84, 3542 (2000)

v" with a modest upgrade — suitable
for B— decay studies - HRGS &
TAGS




Dedicated TAGS spectrometer

successfully operated by R.C. Greenwood et

al. in early 1990 at INEL
\ B— detector
o 0

B—n module NE213
/ \ | ( ) |
U I
Tape station
implantation moderator
+3He count
v well-type spectrometer close to 47 geometry

v will require a special design — Nal/Ge — granularity?

v best available energy resolution to allow fine structure in
B— strength distribution to be observed




development
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1 Thick targets! Bigger Yield! “Unsafe Coulex”

J ~15% above the Coulomb barrier

Beams: 207Ph, 08P, 209Bj ~1.4 GeV . <&
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To summarize ...

‘0 Accurate Nuclear Structure & Decay Data are important to
many AFC applications

J The existing and future RB facilities such as HRIBF at ORNL &
CARIBU at ATLAS, ANL offer excited opportunities to improve
significantly the FP decay data that are needed for reactor
physics applications (decay heat)

v Capability to combine the HR y-ray spectroscopy with TAGS
would be an asset and worth developing
J Continuing studies of MA using “Unsafe Coulex” is desirable

J Actinide decay data — an ongoing IAEA CRP on “Updated
decay data library for actinides” — recommendations for new
decay measurements — emission probabilities, BR & T, , — series
of measurements were initiated at ANL and other labs
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